Discussion
Oral submucous fibrosis (OSMF) is a chronic fibrotic condition of the oral cavity. It is characterized by a generalized submucosal fibrosis. A number of factors trigger the disease process by causing a juxtaepithelial inflammatory reaction in the oral mucosa.
Alkaloids and flavonoids present in areca nut cause constant irritation to oral tissues.
In addition to this chemical irritation, the coarse fibers of areca nut also cause mechanical irritation to the oral mucosa which results in microtrauma and more diffusion of the constituents of areca nut. This serves as a chronic source of irritation to the oral mucosa resulting in chronic wound. Fibrosis, the extreme accumulation of extracellular matrix proteins such as collagen, in OSMF could be the result of the wound-healing response of the oral mucosa to this recurring injury. Thus, OSMF can be considered as a chronic wound where there is impaired healing resulting in fibrosis and therefore to study the pathogenesis of OSMF we chose to study the factors related to wound healing.
The development of fibrosis in OSF reflects an alteration of the wound healing process resulting from normally balanced process of extracellular matrix (ECM) production and its degradation. In physiological wound healing process, Factor XIIIa (FXIIIa) is considered to be a central molecule responsible for formation ofprovisional matrix which serves as a nidus for collagen fibrillogenesis. It causes cross linking of collagen which gives extra rigidity to collagen and a resistance against proteolytic degradation 199 . In OSMF an important mechanism playing role in fibrosis is the formation of more stable and non-soluble collagen structure. Therefore, whether FXIIIa plays role in fibrosis in OSMF required an evaluation. Degradation of ECM occurs as a part of physiologic process in tissue repair and remodeling.
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Chapter 6: Discussion However, deregulated ECM turnover leads to fibrosis. Matrix metalloproteinases (MMPs) are themain enzymes implicated in ECM degradation.Matrix metalloproteinase-9 (MMP-9) is a gelatinasethat can cleave a variety of ECM and non-ECMproteins. Pro-and active forms of MMP-9 have masses of 92 kDa and 83 kDa,respectively. In adults, MMP-9 is normally expressed by neutrophilsand eosinophils. In inflammation its expression is increased as it is expressed by endothelial cells,macrophages, fibroblasts, and other connective tissue cells 13 . In OSMF there is increased deposition of extracellular matrix. As regulators of ECM degradation, gelatinases are able to modulate this process, and tissue remodeling has been associated with abnormal activation or inhibition of gelatinases in fibrosis.
However, the role of MMP-9 in OSMF is not clear as very few studies have reported its expression in OSMF. OSMF is a long-term dynamic and progressive disease, and therefore the investigation of changing levels of the MMP-9 along different grades could have significance in understanding the real pathophysiology of this condition.Another reason for studying MMP-9 expression in OSMF is because MMP-9 promotes angiogenesis by causing liberation of VEGF
200
.So to study the interrelation between MMP-9 and VEGF in OSMF, MMP-9 expression was studied.
OSMF can be considered a chronic wound where apart from inflammation and deposition of ECM, neovascularization plays role in its pathogenesis. However, there is controversial data on vascularity in OSMF. There is little clarity whether vascularity is increased or decreased or occurs prior to or sets in with fibrosis.
Vascular endothelial growth factor (VEGF), a potent angiogenic inducer, also plays an important role in regulating monocyte recruitment and infiltration
171
.Apart from the usual role of angiogenesis, fibrogenic aspect of VEGF is unexplored in OSMF.
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Chapter 6: Discussion Therefore, to know the relation between angiogenesis and fibrogenesis in pathogenesis of OSMF, VEGF was studied.
In the present study, expression of FXIIIa, MMP-9 and VEGF was studied immunohistochemically in OSMF (Study group, Group II, n-60) and was compared with that of normal oral mucosal tissues(Control group, Group I, n-20). Group II was divided into 3 subgroups, Group A-Early, Group B-Moderately Advanced and Group C-Advanced. Expression of these markers was studied and compared with these histopthological grades of OSMF.
Part I Discussion: Demographic details
Fibrosis in OSMF leads to restricted mouth opening resulting in restriction of food consumption, difficulty in maintaining oral health as well as an impairment of the ability to speak. There is strong epidemiological evidence to associate this disorder with the habit of chewing areca nut. The present retrospective study comprised of 60 clinically and histopathologically diagnosed cases of oral submucous fibrosis (OSMF) (Study group, Group I) and 20 healthy individuals without any habit (Control group,
Group II).
In our study group we found that 96.67% of the OMSF cases were having areca nut habit with tobacco in the form of gutkha and mawa while 3.33% cases were pan masala chewers. 80% OSMF cases were males in the age range of 21-40 while 20% were females suffering from OSMF were in the age range of 21-40.
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Chapter 6: Discussion Part II Discussion: FXIIIa in OSMF As found through standard electronic databases, ours is the first study to report expression of FXIIIain OSMF. Positive and more expression of FXIIIawasfound within connective tissue interstitial cells of all cases of OSMF when compared with normal oral mucosa tissues. The difference was highly significant (p value-0.000).In normal oral mucosal tissues some expression of FXIIIa was noted and the cells expressing FXIIIa were spindle shaped. In OSMF, FXIIIa positive cells were more, they were numerousjuxtaepithelially and in close proximity to the blood vessels (Fig.3a) . Expression of FXIIIawas also studied in early, moderate and advanced grades of OSMF. . In our study we observed that FXIIIa expressing cells were more in number juxtaepithelially where there is inflammatory infiltrate in OSMF. We also noted their proximity to the blood vessels. Morphologically these cells were dendritic. In OSMF there is chronic trauma to oral mucosa due to areca nut habit which elicits a protective inflammatory process. Aberrant and persistent tissue inflammation is crucial for tissue fibrosis 54 . In our study we noticed dendritic morphology of FXIIIa positivecells,they were numerous in juxtaepithelial inflammatory infiltrate andwere close to the blood vessels in OSMF tissues which may suggest that FXIIIa positive cells are a subset of macrophages. From this we can also relate role of inflammation in fibrosis.
Part II Discussion: MMP-9 in OSMF
Main features of OSMF include chronic irritation to epithelium, resulting inflammation, fibroblastic proliferation, and increased collagen productionwhich eventually leads to fibrosis. Progressive fibrosis in OSMF results from deregulated extracellular matrix turnover, where matrix metalloproteinase (MMPs) are believed to play a crucial role. However, the extent to which MMPs contribute to initiation and progression of tissue fibrosis is not clearly understood. In the present study we found . MMP-9 may play role in fibrosis by recruiting these inflammatory and other connective tissue cells which suggests the link between inflammation and fibrosis. Thus,MMP-9can have pro-fibrotic role which could be indirect, by recruiting inflammatory cells that more directly orchestrate the fibrotic response or could be direct through release of TGF beta, its involvement in EMT and activation of myofibroblasts.Increased expression of MMP-9 in OSMF in our study also supports profibrotic role of MMP-9 in pathogenesis of OSMF.
Part III Discussion: VEGF in OSMF
OSMF can be considered a chronic wound where apart from inflammation, deposition of ECM, and its defective degradation, neovascularization playsan important role in its pathogenesis. Vascularity inOSMF has always been a matter of dispute. There is controversial data on vascularity in OSMF. VEGF is one of the most effective angiogenicinducer. It is a key regulator of angiogenesis and has been known to play role in pathogenesis of fibrotic disorders such as lung fibrosis, liver and kidney 237, 238 .However, its relation to fibrosis in OSMF has not been studied yet. In literature, studies done on VEGF in OSMF are in relation to predict the malignant potential of OSMF where the difference in its expression was studied between 86 Chapter 6: Discussion dysplastic and non-dyspalstic OSMF 194, 239 . However, here we studied VEGF expression in epithelium and connective tissue with increasing grades of OSMF to know the relation between this angiogenic cytokine and fibrosis.
In our study we got increased expression of VEGF in epithelium andconnective tissue of OSMF tissues as compared to normal oral mucosal tissues and the difference was statistically significant (p value (epithelium and connective tissue) 0.000). Expression of VEGF was observed in the endothelial cells, inflammatory cells and epithelium.In normal oral mucosal tissues VEGF expression was seen in basalmost cell layer. While in OSMF immunolocalization of VEGF was seen in basal and parabasal cell layers.
There was an increase in VEGF expression with increasing grades of OSMF though the difference was not statistically significant.
In the present study there was an increase in VEGF expression in OSMF as compared to normal oral mucosaand the difference was statistically significant (p value .Thus increase in VEGF expression in epithelium and connective tissuein early grade could be related to inflammation which sets in a vicious cycle by perpetuating inflammation and driving fibrosis.
We found an increase in VEGF expression from early(epithelium-1.54±1.07, However, in our study we got increased expression of MMP-9 which could suggest pro-fibrotic role of MMP-9. To have a better clarity on role of MMP-9 in fibrosis, its fibrotic mechanismsin OSMF should be explored in detail. We got increased VEGF expression in OSMF. We noted presence of VEGF expression even in advanced grade 
